Introduction. Food and drinks high in fat, sugar and salt (HFSS), high-calorie meals and sedentary lifestyle are the main factors contributing to the emergence of overweight and obesity. A significant role in the promotion of unhealthy foods is played by contemporary media. Objective. The aim of the study was a quantitative analysis of all the advertisements broadcast on television stations regarding the promotion of food products. Materials and methods. The study included three television stations: Telewizja Polska SA -TVP1, Polsat and Cartoon Network. Advertisements were classified according to destination due to age and structure of advertising for children. Advertising for children was defined as that displayed before, during and after TV programmes targeted at children from aged 1-12 years, while adult ads were included in the rest of TV programmes targeted at older viewers. Results. The average commercials time aimed at children is from 41 minutes 11 seconds per day on the Cartoon Network channel, to even 1 h 53 minutes 17 seconds on channel TVP 1. On TVP1, the advertising time was almost identical for children and adults, while on Polsat television, the advertising time for adults was twice as long than that for the children. On TV1, food advertising accounted for 22% of all advertising directed at children. In Polsat advertising food products targeted at children accounted for 35% of all advertisements directed to children. Public television (TVP1) time for advertising food spots attained, respectively: for children 24 min 42 sec and for adults 28 min 15 sec, while POLSAT attained: for children 24 min 41 sec and for adults 57 min 55 sec. Conclusions. A worrying phenomenon is the similar time of advertising broadcast by commercial and by public televisionnearly five hours of advertising a day. The advertising structure for children does not differ from the structure of advertising for adults. For some television stations, it happens that up to half of all advertising directed at children concerns food products.
INTRODUCTION
In recent years there has been a steady increase in overweight and obesity in both adults and children, as well as adolescents. A significant part of obese children remain obese in adulthood.
The dynamics in the accumulation rate of obesity makes this phenomenon an epidemic which has become a threat to public health [1, 2, 3, 4] . As many as 90% of cases of obesity are defined as primal obesity, known also as alimentary, which is the result of positive energy balance. Secondary obesity refers to only 10% of cases, caused mainly by CNS disorders, endocrinopathies, genetic groups, and use of certain medicaments [5] . As a result of the improving economic situation in the USA and Western Europe, and increasing availability of consumer goods, in most families increasing the number of owned cars, computers, televisions, and crucial reduction in the physical activity of children and adolescents has been noticed [6, 7] .
Obesity is the result of a chronic disorder in the energy balance due to the situation in which too much energy is delivered in relation to the needs of the organism. Highcalorie meals and sedentary lifestyle are the main factors contributing to the emergence of overweight and obesity. Obesity is a major risk factor for premature cardiovascular disease, dislipidemic, and thus predisposes to atherosclerosis, threatens the development of type 2 diabetes, as well as increases the risk of certain types of cancer and mental disorders.
A very big role in the promotion of unhealthy foods is played by the media. The young viewers are caught by 40,000 advertisments annually. A special place in this number of commercials is taken by advertising foods with high energy density, such as chips, pizza, sweets. Advertising directed at children are constructed in a very specific way by overemphasizing the advantages of the advertised product, forgetting that the young spectator just shapes his dietary habits and is not resistant to persuasion. Easy access to products with high taste, fragrance and visual features directly influences the diet of children and adolescents. [8] .
In a technical paper prepared for the World Health Organization (WHO) the researchers paid attention to studies examining the extent and nature of food promotion for children. This study showed that it is dominated by television advertising. The great majority promote the socalled BIG FOUR of pre-sugared breakfast cereals, soft drinks, confectionery and savoury snacks. In the last ten years, the advertising for fast food outlets has rapidly increased, turning BIG FOUR into BIG FIVE. Moreover, the advertised diet differs strongly from that which is recommended by the public health community, because it is higher in fat, sugar and salt. Healthier food items like vegetables and fruits are still omitted in ads [9] .
Analyses from individual countries showed that unhealthy foods dominate television advertising for children. For example, a study in the United Kingdom from 2005 showed that sugary breakfast cereals, confectionery, and soft drinks were the most frequently advertised products on television [10] . Similar conclusions was reached by scientists from Australia -non-core food advertising was consistently highest during programmrs most popular with children [11] . In the United States, researchers analyzed and compared the content of advertisements broadcast in 1993 and 1999 during top-ranked Saturday morning children's network television programmes with dietary recommendations and advertising guidelines. Study data were compared to previous work to create a longitudinal perspective. For the past three decades, unhealthy food was the largest advertisement category in the United States. Breakfast cereals and foods high in sugar or fat predominated in advertisements, while protein-rich foods, and dairy products were rarely advertised [12] . Finally, in one of the most interesting studies, scientists compared television food advertising patterns in 13 countries across 5 continents. They found that food was the second most frequently advertised product, after channel promotions. Brazil had the lowest food advertising per hour per channel (2 food advertisements), while Greece had the highest rate of food advertising (9 food advertisements). The majority of food advertisements were for non-core foods (67%). The highest proportion of unhealthy food advertisements occurred in Germany (87%). Unfortunately, children are exposed to high volumes of food advertising on television but the absolute frequency of this advertising varies by country. The aim of all children's food advertising is consistent and annoying: the marketing of unhealthy products [13] . The lack of similar studies in Poland prompted the performance of this research.
Unhealthy food advertisements can change children's food preferences, because the desire is developed by the age of 2 or 3. Early parental modeling of both unhealthy and healthy food consumption, availability of different foods in the household, and parental controls over food consumption, all influence food preferences and remain highly stable, at least throughout childhood. Parents play a crucial role in early learning of food preferences. Children learn much through observation of the media which is filled out unhealthy TV ads. They learn that high calorie foods that are greasy and sweet taste nice and are extremely rewarding to eat [14] .
Advertising directed at children differ from those recommended by the WHO. The WHO recommendations on the marketing food and non-alcoholic beverages aimed at children state that the policy aim should be to reduce the impact on children of the marketing of foods high in saturated fats, trans-fatty acids, free sugars, or salt, and reduce the exposure and power of the marketing of unhealthy food [15] . In review the Monitoring food and non-alcoholic beverage promotions to children, Kelly et al. stated that the monitoring of ads is necessary for understanding the scope of the problem, and for promoting and guiding the development of concrete policy interventions. In the future, we should seek the development of data collection tolls that are suited to individual countries or regions [16] .
MATERIALS AND METHOD
The most popular children's television programmes shown in Poland were recorded using a DVD recorder (8.5 GB disc). Three channels were selected: the first Polish Television -TVP1 (as a representative channel of public television), Polsat (a commercial channel), and Cartoon Network (a TV channel for the youngest viewers). These three channels were in top 10 of the most watched channels for children aged 4-10 years old in 2014. Advertising for children was defined as an advertisement which had been displayed before, during and after TV programmes targeted at children aged 1-12 years old, while adult ads were included in the rest of TV programmes targeted at older viewers. All-day recording was conducted during selected days of the week: Wednesday, Thursday, Saturday and Sunday. The time frame of the study were: September 21, 2011 to October 9, 2011. Recording programmes to DVD allowed detailed analysis and development of the study. Data presented in Table 2 . Thursday: 5 hours 8 minutes 40 seconds (including 13 min 54 sec food advertising directed at children).
RESULTS

Total time of commercials in the individual stations
CARTOON NETWORK
Saturday: 4 hours 42 minutes 27 seconds (including the 35 min 34 sec food advertising directed at children).
Sunday: 4 hours 54 minutes 50 seconds (including 33 min 0 sec food advertising directed at children).
Data presented in Table 3 . On averaging the data presented above -the average time of advertising was as follows: According to the calculations, statistically significant differences (P<0.05) existed between Polsat and Cartoon Network, and between TVP 1 and Cartoon Network. Both values were less than 0.001. During the analysed 4 days, Polsat advertising time for children was 4 hours 39 minutes 54 seconds, of which 1 hour 38 min 47 seconds was devoted to advertising food products.
During the analysed 4 days, Polsat time of advertising for adults was 15 hours 5 minutes 5 seconds. On Polsat, less than ¼ of all advertising was directed at children -almost every fourth commercial.
During the analysed days, on TVP 1 the time of advertising for children was 7 hours 33 minutes 8 seconds, and 1 hour 38 minutes 51 seconds for advertising food products.
Throughout the analysed days on TVP 1, the time for adult commercials was 10 hours 56 minutes 30 seconds; for children, almost every second commercial. The data show that, on average (based on 4 analysed days), the time of advertising addressed to children was:
Cartoon Network: 41 minutes 11 seconds (2,471 seconds). Polsat:1 hour 9 minutes 58 seconds (4,198 seconds) TVP 1: 1 hour 53 minutes 17 seconds (6,797 seconds) Statistically significant differences emerged between TVP 1 and Cartoon-Network. TVP 1 broadcast about 4,326 seconds more advertising (i.e. 1 h 12 min 6 sec) than the Cartoon Network. The data show that the average time of advertising targeted at adults was as follows:
Polsat: 3 hours 46 minutes 27 seconds. (13,587 sec.). TVP1: 2 hours 44 minutes 7 seconds (9,847 sec.). There were no statistically significant differences (p-value -0.075), the time difference was 3,740 sec, i.e. 1 hour 2 minutes 20 seconds on account of Polsat.
STRUCTURE OF ADVERTISING FOR CHILDREN (TOTAL)
Various products are advertised during children's television programmes which for the purposes of this study are classified into groups of products, such as: -Chemicals / detergents -Medicaments -Appliances / Electronics / Furniture -Cars / petrol stations -Operators of telephone networks -Banks / insurance -Press / films / music -Articles for animals -Platform TV / Internet -Clothing / Footwear -Telesales -Other.
It is essential to point out that the structure of advertising for children does not different significantly from the structure of advertising for adults. The products which appear additionally in advertising for adults are alcoholic drinks and some energy drinks.
Precise data on the structure of advertising for children is presented in the Tables below: Table 4 for TVP1, Table 5V for Polsat and Table 6 for the Cartoon Network. Based on data presented above, Figure 6 shows the comparison of the structure of advertising for children on Polsat and TVP1.
Taking into account the structure of advertising for children in the configuration: Polsat and TVP1 (excluding food), statistically significant differences occurred between the 2 channels in the advertising: medicaments (p-value 0.0016), household appliances, electronics, furniture (p-value 0.0466), as well as banks and insurance companies (p-value 0.0158). Preponderance appeared in TV1. Differences were statistically significant between Polsat and Cartoon-Network (p-value 0.0276), and between TV1 and TVP Cartoon-Network (p-value 0.0275). On average, differences amounted to: 951.5 sec, is less than the 16 min more of food advertisements on TVP1 and Polsat than Cartoon-Network. Drinks (amount of advertising) p-value 0.0188* Sweets (the amount of advertising) p-value 0.0003* Dairy products (the amount of advertising) p-value 0.3395 Fast-food and chips (the amount of advertising) p-value 0.0001* Other products (the amount of advertising) p-value 0.0022* Television station Statistically significant differences appeared in following commercials: beverages, sweets, fast-food products and potato chips as well as other food products (the other counted such as: oil, margarine, fish, ketchup, jelly, noodles, chewing gum).
STRUCTURE OF ADVERTISING FOR CHILDREN (FOOD)
Differences statistically significant in the case of beverages took place between Polsat and TVP 1 (p -value 0.015). Polsat broadcasted an average of 11.25 more than TVP1 advertising.
Between TVP1 and Cartoon Network p-value was 0.193, between Polsat and Cartoon Network was 0.269 and showed no statistically significant differences.
A statistically significant difference in the amount of advertisements for sweets occurred between TVP1 and tCartoon Network -(p -value 0.00611), as well as between Polsat and Cartoon Network -(p-value < 0.001). The highest number of advertisements for sweets were shown by Polsat television.
The difference between Polsat and TVP 1 was not statistically significant (p -value 0.08803).
Statistically significant differences in the number of advertisements for non-core food and chips were consecutively between Polsat and Cartoon Network (p -value < 0.001), as well as Polsat and TVP 1 (p -value < 0.001). Polsat broadcast the most commercials, an average of 15 advertisements for fast food and crisps.
For other foods, the differences were statistically significant between TVP1 and Cartoon Network (p -value 0.00142), the difference was an average of17 commercials on TVP1.
There were no statistically significant differences between Polsat and Cartoon Network (p -value 0.10364), nor between Polsat and TVP1 (p -value 0.05192).
It should be noted that the Cartoon Network channel does NOT broadcast any advertisements for sugary snacks and fast food.
Commercial television advertised mostly sweets, in second place fast-food and chips were advertised, followed closely by sweetened carbonated beverages.
On TVP1 public television, commercials frequently appeared for sweets, followed closely by dairy products, and the least -fast food and chips.
RESULTS AND DISCUSSION
The alarming increase in prevalence of obesity in children and adults in recent years cannot be explained only by genetic changes. Environmental factors seem to be important in this regard, including health behaviorus and knowledge of children and young people about a healthy lifestyle [17, 18] .
As mentioned in the Introduction, the media play a huge role in the promotion of non-core food. Young viewers are caught by 40,000 advertisements annually, most of which present unhealthy food [8] . It is believed that more than 60% of overweight incidence among children and adolescents in the USA could be caused by television viewing [19] . Exposure of children with normal weight to food advertisements increased the preference for brand food items. This suggest that television food advertisement exposure can produce the same 'obesigenic' food preference response found in overweight and obese children in their normal weight counterparts [20] . Advertisements directed at children mostly underline the benefits of the product, forgetting that young viewers should shape healthy eating habits. Easy access to non-core food directly influences the diet of children and adolescents [8] . In addition, the time of television viewing can affect children's food preference in response to television food commercials. Children who were previously more exposed to commercials seemed to be more responsive to food promotion messages than children with lower previous exposure [21] .
In a study that analyzed the influence of food advertising on children's food choices, it was noted that among 393 children aged 5-11 years, up 92.2% recognized healthy food, but only 33.2% preferred to eat healthier food [22] . In a similar study about the impact of food advertising on children's knowledge and preferences for healthful food, scientists stated that advertising has divergent effects on children's food knowledge and preferences, and that food knowledge is unrelated to food preferences [23] . This provides evidence of the scale of the impact of food advertising on children.
Waśkiewicz et al.
[2009] assessed health behaviours conducive to the emergence of obesity among children and adolescents aged 11-16 years in Poland. The study showed that leisure preferences differ for girls and boys. The girls preferred to spend their free time socializing and watching TV, while the boys chose to play sport and games. Respondents spent many hours a day watching TV and a computer, especially at weekends (up to 5.5 hours per day). Additionally, a sedentary lifestyle among the young people imposed adverse eating habits, frequent consumption of sweets, sweetened fizzy drinks and crisps. A significant portion of respondents did not eat breakfast before going to school, and made purchases in the school shops, selecting: candy, sweet rolls, cold pizza, sweetened sodas and chips [24] . Similar conclusions was drawn by Szczygieł from the Department of Human Nutrition, at the Medical University of Warsaw, who noted that the roots of obesity in children and adolescents are as follows: going to school without eating breakfast, excessive energy supply from early childhood, excessive consumption of sweetened beverages, and eating meals such as dinner while watching TV [25] .
Research conducted in 2010 under the Polish 400 Cities Project showed that children aged 6-13 years, frequently spend their free time watching television. Polish children from small towns and rural areas spend an average of 2 hours watching television, plus 1.5 hours at the computer. In total, children become screen viewers for 3.5 hours per day [26] .
Jodkowska et al. [2013] noted that the average time spent watching television on school days was 2.3 hours for girls and 2.2 for boys at the age of 13. Girls spent less time using the computer than boys (respectively, 1.5 and 1.8 hours). The mean screen time was higher during the weekend (about 6 hours), while on school days it was about 4 hours [27] . In the presented study, analysis of the time and advertising content on 3 TV stations channels in Poland was conducted. The following channels were analysed: Cartoon Network, TV Polsat and TVP1. A worrying phenomenon is the fact that at the same time, advertising broadcast by commercial and public television takes up nearly 5 hours per day. On television intended for children (Cartoon Network), the average advertising time during the survey was over 40 minutes per day (this time was due to the specificity of the channel thematically addressed only to children). The other two stations target their advertising at both children and adults, and to extract the advertising time for children only, the classification of programmes intended for the viewer up to and after the age of 12 were used, with regard to the advertisements shown before, during and after the programme. This distinction (i.e. age 12 years) allowed the researchers to collect the following data: average time of commercials for children on TVP1 was less than 2 hours a day, Polsat advertising time was nearly 1 hour and 10 minutes a day.
Advertising food products in the media, including TV, has a significant impact on the diet of the population. Many researchers have proved that consumer choices (mainly food) have their base in the desire to have advertised articles [28, 29, 30] . As is clear from the research, advertising was targeted at both children and adults. TVP1 time of advertising was almost identical for children and adults, Polsat television advertising time for adults was twice as long as the time of advertising for children. It has been shown that very often, the advertised food products are confectionery products, fast food, chips, sweet fizzy drinks. This phenomenon occurs both in advertisements for children and adults.
In the USA, food products account for over 50% of all advertised products, also on TV, where the recipients are children. This phenomenon is exacerbated on weekends when the viewing audience increases.
The presented study noted a similar phenomenon in the commercial station Polsat, where the number of advertised food products aimed at children clearly increased on Saturday and Sunday, averaging 34 min 17 sec per day, and week 15 min 6 sec per day.
Studies of food advertising aimed at children accounted for 22% of all advertising directed to children on TVP1. On Polsat, advertising food products targeted at children accounted for 35 % of all advertisements directed at children.
It was noted that after seeing an advertisement of sweets, the children wanted a snack, and -when possible -chose the product advertised [31, 32] .
It is an obvious fact that the family environment has the greatest impact on the development of food preferences, children usually feed like their parents, but parents are also exposed to marketing [33] . Mazur et al. [2011] clearly demonstrated the relationship between children and their parents in the way of nutrition. Children take over from their parents dietary patterns [17] .
In 2003, the World Health Organization (WHO) and the Organization of the United Nations Food and Agriculture Organization (FAO) issued a report in which they warned that food advertising aimed at children can foster obesity in them [34] .
According to the American Academy of Paediatrics, children have contact with the media on an average of 6 hours 32 minutes a day. Therefore, a person who lives until the age 70 will spend the equivalent of 7-10 years of watching TV non-stop [35] .
The impact of marketing communications, including advertising exposure to food products, is large. According to the study measured by the indicator of Gross Rating Point (GRP) in Poland between 2000-2005, the value of GRP food advertisements aimed at children and adolescents has increased by 37-40 %, this translates to the number of 5,200 food advertisements in 2005 watched by children aged 4-15.
According to research carried out on only 4 days for each station, the average number of advertisements was about 83 per day on Polsat, 66 on TVP1, and 24 on Cartoon Network. Based on that data, it was estimated that in the case of Polsat about 3.5 commercials per hour are broadcast, on average. A child watching television programmes for an average of 4 hours daily, during the year will watch 5,110 advertisements; at 6 hours spent watching TV, this will amount to 7,665 advertisements per year).
In 2005-2006, the total daily advertising time counted by the National Council of Radio and Television (KRTiT), on average, was 21.5 hours, of which 30% were advertisements for foodstuffs [36, 37] .
In addition, the promotion of food products increased thanks to sponsorship, advertising games, product placement, and encouragement to participate in competitions with prizes for consumers buying a specified amount of goods. Veerman et al. [2009] demonstrated in their study that from one in seven up to one in three obese children in the USA might not have been obese in the absence of advertising for unhealthy food on TV. Limiting the exposure of children to the marketing of energy-dense food could be the part of a broader effort to make children's diets healthier [38] .
The obesity epidemic is reversible. Reversal and self-control of the epidemic is possible. This can be done only through comprehensive measures because the source of this problem is the progression of the rapidly changing social, economic and environmental determinants of lifestyle [39] . Due to complications that obesity carries with it, many countries have started actions to curbing the increase of frequency of the prevalence in children. Most of the activities should be focused on prevention, because it is easier to prevent than to cure. It is important to promote measures aimed at increasing the physical activity of children and their families, as well as the promotion of healthy eating at schools and educational institutions [40] . Moreover, nutrient profile models which have been developed that define unhealthy food to support the regulation of broadcast advertising of foods to children, should be precisely considered by policy makers, because the level of agreement between these models is not clear. The representative data set of 11,763 commercials for 336 different products or brands viewed by children in the UK in 2008, showed that the percentage of commercials that would be permitted by the different nutrient profile models ranged from 2.1% (0.4%, 3.7%) to 47.4% (42.1%, 52.6%) [41] .
To recapitulate, The exposure of children to advertising should be limited. In countries such as Denmark, Norway, Sweden and Finland, it has been statutorily forbidden for food corporations to sponsor programmes for children under 12 years old. Television channels are also not allowed to interrupt programmes targeted at children to broadcast advertisements [1] .
